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(54) [mm<D^m im^. mmmummz^:^y'2^iz&f^^^^)vmmm<Dm^mm^<D^ib(D:^mRTmm 
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^'c^ji^^mmm (cs o «, sim^is 
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/KD^(©^/v-7°^^>«f-t-5xmSr*«-t-5, fi*3«2(73;^^„ 
ff*3l 8 

[it*3llOl tiJialg^cDOFDMv'V^VVfi. '>;^/V'v^^=>— Kv'— <^ 

1 2 ] n V vm^\^. mm<Di^7 h ^titc. 

1 l(Dm^, 

[St*3jl 3] ffrS5*Ji<Dl|^Srtfc?&v^OFDMi^■>''^■Y^/^^D«l©S^r 
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[ft*^ 1 7 1 TiHxm^ $ b Jr«i-5 . it*^ 1 : 
:^v^-='J<no'hn'pfii<.h% — DSriHW-rs. ;i;ilc*5V^T. W^®^<5^i^ 

^ \ ^^/KDjlftitttt ^SlJ^^tF^R-S-i- 5 /t * CDS* : 

(D^mr>y^^^Mm-t^. Rxmm&m'^^^M-i. mmmmmu&xj^mmm 
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[if*3ji9] TiHXft^A#i-?>. #MA:tl/#MW* (M I MO) 

mmcom^m^m^m^m^t (of dm) y^^n^yhm^^mmmnif)^^^ 

. mct5v^-r. Hfjfscs I ^^S-r5mrtEX@ii. mifBaM^n^fc^^^oF 
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tr^iJtt. «»:cDifitHcs i fij#fli*-g-tf . ft*3S 2 o co:*-!£o 
. 2 1 

iift y W5"-V^^/l^jilfg»/£«:«mT'3*i* y ( I F F T) ^f^^ 

^/v-^mm^ (CS I) ^Msso=$R^-r5->^xA : 
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o 



-7- 



[0 0 0 1 1 

^mmi-immfD^T^mi^m-r^o x'om\^<ii. ^wMnm^m. m\±m^£mm 

[0 0 0 2] 

9 ^m^tm-r^ r^^LTyw^— KJ[S»*g;=^-<j? h^J>.iim-^/vy^^:^'rJ>^(Dtz. 

}sb(DT I A/E I A/ I S - 9 5 W#l!l^-S±lfi^Slfett«^Pt-t^ 5 ^^-^^»J•^ 
/V^f-y'/VT^-^y- (CDMA) v';^7'i>,j -e&Sc CDMA->;^7'i>.!l. it&i'J 

v'^T^AiDCDMAS^ffCO'ffiffltl. *IB#fF#^4, 9 0 1. 307(D^4Y/^ 

-^J J^Xy-. Tl^lB^tfFS-^ 5 . 103, 459C0^'l'h/V' Tc DMA-fe/V^WfSv' 

[0 0 0 3] 

I s-9 5iy;^7"Aji, S-ft^Bt-dev^T, ^^^vw^-^^^ — ^'^ffffi-f-S r 

/cfe(ir^^£)<o|fffi§;^^fc^^^/v^■<77< — ^^^-fS/Hi-So I s-9 BZy::^'fJ^ 
Jl, ■f--<-rcDSafi^:d^6,x-^-ri3s' h^t-6-cOj^«^S*-f-Sr i:(cJ;o-C. ^^^^ 

i-^PN-^-YT^OD-^— ^>-X-efe5o 13 S/ hW-S-CDn— .■:^7/Hx7°y ,* (local 

replica) tSW^tbfc^-^-f n h{=-^c7?^iM». S:'(t^«(C9^-^;t-/KDm-&-r 
(complex Impulse response) SrffP'KS-*. ^^oXlMM^^^^ :^ ^ 

iSf^fiS-raco^prtgfc-rSo i s-9 sco&fl^^i^v';^,^^^/-?^^— 

T, SfISatCj;i3S!JS$tbfcf^^-t>^l^=i>'v'V->'3> (channel conditions) 
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[0 0 0 4] 

:xv^-^?rftM-f-5#mA;'3/#affl;^ (Ml MO) :>';^7^A-cfc5„ J;•?^Ev^^4 

ig(7)->;^^A<D J; 5 M I MO-:y;^xACDeie^^;t>/'V!i> m^L/cT^^x-^- 

^igM^*-r5#«fE*KmSriio-cg:W^»(-PJ*-rSBt. -^/v^^-?;^ (multip 
ath) -B-^/JS^fi^iSg&^S^^iiJ^-t-SI*. fH-^c^W^SmiS^fift^et 

('ll§-^-t-5nrtB'l4^Sfe'9. (fading) tnffmSo ^3!)'l4Sr 

[0 0 0 5] 

ft$*l5 r b ^^*-rao Ste»31S^U«lJ 4^— >-^'7°c2ir;^ (reporting 
process) ;6S±iiOi-'5 (^■o;}xT^ '^^^r^/^fS^tf -f U 7^ (utility) 

[0 0 0 6] 

[SgH^COlB^] 
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vi-y hm-^^mm-r^. rr^c*3v^■r, iSft^gBt*. (>f£<th — o(DmmT>- 

:/^i'-tvl^ (sub-channels) SrA«-r5 ; m#:<7>SfIS«'O^^X^'tl.(C jol/^T. 

hmtmm.^mmnw^m^-r^. r^ic^ov^x. w^w-^tt. 

[0 0 0 7] 

PCOM^(Cd3V^-r. ^-^-f n b v'VJj^/'k (pilot symbols) * 

Syh;!e)iCffit/^ttb#5H#W<iIJ^(Dy-«-f' n 5/ ^^r^-;:^; (pilot sequence) 

[0 0 0 8] 

[ »s« opiffl p;! ] 

[0 0 0 9] 

t) (MI MO) jl{f->;^xi^ 1 0 ocDia-^ffes, aft-^^^^-ri^ 1 0 0 
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h/K^W^-tt^tt^U i^m^MV&Xf7U^i^}fVy'^ (flexibility) ^ 

fr^tciO (bps/Hz) j:f9#<<©K'i/ h^i^Wi-^tM>^;{- =fcoT. #mWtt^tL5 

fctetgti, M;ttf#;?:^.tL/cy >'^'c73a53ll^^$i#+^#tb (carrier-to-noise 
-plus-interference ratio) (C/ I ) <Dtcli>(D ^ <0 y ht^'O ^ (BER 

) (FER) (ij;o-c. :£»-ft:$ix?.r ^^s-etSo ^ 

«31^^P. (TDM) . #«jtft*SJ;t//*fcflgftTV^^. 

[0 0 10] 

in 1 AK^-tx 0 affiyxT^A 10 0 ^4||2cDiyx7^i^ 120 
SlliD->;^7"Al 1 OSr-^tfo ~>;^7^Ai 1 0(i. (l) :?$rSfW*fc}4?]^ 

«i^-a'*3-ii:^»#t-r5fcfcin7^-^^«!,ai-5, o) #<(D^p:gg (mo 

D) 1 1 4 a75Ml 1 4 t (r, M:a:^tl^c^p->>^JK/W (modulation symbols) 
^^#t-r5. (i^ft) ^-^'^'nirs/f-l 1 2^-{i^5„ ^H^'HcO^M^l 1 
4{±, Mt-^XiS->'>'JK/V^^abT, ilWf-®bTV^5RF^p$tT.fc'(t-^^?f^ 
fig-r^c ^M^l 1 4 a75^1 1 4 t;«l^6>(DRF^|^$ti.fc:'ft-^tt, ^*x^*xcD 
T^'T'-^- 116 a:/5^1 1 6 t d^Pj, lifty ViJ' 1 1 8 ^jiLTi/;^^^^ 12 0 

[0 0 1 1 ] 

H 1 Afc^jVNT. i^y^T^^ 12 0 »3ift$tbfc«-^^S:ft-r5^< ©SftT V 

T'-^l 2 2 a 7551 2 2 r ^ LT^tl-^'t^ftDffifS^ (DEMOD) 1 2 

4 a 1 2 4 r {cSftffl-^^ffi«-r So El 1 AjC^f i 5 -^rtt-^tbcogft 
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9 (factors) ict^oT— oiy.jicD5intr^7^-M 1 6 *^e)W-^s-S:'(t-e^5o 

<DW^ 1 2 4 tt, i^{t:^TM£ffl ^ i tS«^Kj/£«P*^tr'f*ffl 

bT, ^ti^'ti<D^mm^^m.m-t^o mm^i 2 4 a;5s 1 2 4 r 
[0012] 

LTV^•5c. rofllj^ti, f—-?'y^n~Y^^:AV (data broadcast) ^xm.(0— 

xAic^5^^T, flB^^cDfcat)}^® 1 A(c^$ix/£u^;4s^ A 1 2 0 ;5^6>-:y;^ 
1 l O^tJfl 2 Oft. SB;*^?)^— ^?':^SJ||•ft$^^TV^5;S^* 

[0 0 13] 

fW^^<^>fcfefc. aftv;^v^i>. 1 0 ofi — ocDmmmu (i-?'.c*5-^v;^7^A 1 

[0 0 14] 

in 1 AK^^iv?>Xo ^^x^'^x<©3lffiigB{4^— cDM#T>-7^•^*fc^4#• 
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d^cOT^^'T'^Sr^bTV^S^i^ h9/Vv-;^7^A (central system) {irfi:t:>'h. 
ls-9 5 CJDMA-:y:^'rJ>^(Dmmmtmm(D) ^^t?^tm-V^. ^tih(D 

[0 0 15] 

i^lRlDfiLtti^iae^ixar^-X^cOlS^^^fi;, T:^^':^rw— (antenna arra 

^fhfz.mM (^Jx-^VK o:d^cDCDMASjfi>^) -^^hji^^o Tl^J-^Tl—^fz. 
nr>''r^^-^y hU — ^l^^ If— (beams) ^m}^^^m:^RUr ly'r^T U 

[0 0 16] 

4ri^/K— h^affiy^^a^feS^/v^^— tf (multi-user) . #fiT ^ ir ;^aft;^^ 
IbW^^tlW (total operating bandwidth) (M;tt*l. 2 2 8 8 MH z ) 

[0 0 17] 

bps). Sv^:^a»M (^llxtil 0 0ms e c (D^W-^f^W^U^WiCnV.X 
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3 5y#) , Rxf^(Dmmmm<^m<Dmm^^^^i^'D^mL-±mmcj:ox^ m 

(4, ->;^7'Ayy— ^ (system resources) O/h^ V^®f>^'iC, ^t^^* 
W{^iil&.^x5 F/^— ^t'^' (bursty) J h 7 7 ^' i?' (traffics) fCioT, 7^' 

— ^-y— fcrx}4iKf^'5{tP>n.5„ -<^^— y'^~~:^hii^h^<—:^h (burs 

t - to - burst) &tJ5^— tfd^t>^— if^. ^E(^^'ft'C# 5„ ift^^Ofc 
^llWjli'ft~>^7"Att, i&:-Sl'^SCT— SCC'flJfflnrtg;'^ y y— ^ (resour 
ces) ^^^f— ex^t>'7^-i5'f— f';^(c^i-S«Si-5. y y-;^{cfij ST 

[0 0 18] 

o;ei^®ft/h:S.tJ«ft:^cPraffi (0!Ixl«. 2 0 0kbps 20Mbps ei_h:£T 

) CDrHT^J[£<^^t;T#5o V^;?l^/J^a-^X.t.^^7t^— >' h (given moment) IdjS 

mmmti. amy (-t-TS^^^jc/n ©sk. ^®fi&. v^<o^^ 

m^tf. ^^afS6ofcJ?>(D8 k b p s) h ^ti5*±»ww 

t°— ^u— h (Mx.ii. y-x-f 7=— ^-y— t^;^©fci6c02 0Mb p s) :ST 
«^ (ri£<'X»T#So 
[0 0 19] 

^^RXf'f—^hyy-^-yi' (data traffic) C>^^°— Ir >- b tt. 
CDBtPsT (over time) ^^Hi-6tt*'XS:Tfc-5c *»?^(^— OCDM-'^J-t*^o T 

y;7^^«. w^stJ^T^-:? h^y-i ^ (omicm-5v^xmm-simv y-^^^mm 

{^W>9ST5ffi;^>(cj:t9^f^$t^TV^5„ JJiT. tbStli- y y-^^«9 ST5;^ 
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fFBSiiL^JN o . 0 8/9 6 3, 3 8 6 (ClStt^tbTV^So 
[0 0 2 0] 

[0 0 2 1] 

iJ-T'/^^K (sub-band) ^rabfeT"— iJ'^i^fttrmb, B#WW^V^-^— >-7^ 

v'T^'f (4, ■i^:/*7'=fy (subcategories) ^"g-tf^ 5o ^llxf^ 

mmri^'r-r^mm^^^t^i^i.. ^m^^y'^-^yy^-in. aft y >i?®ftiB 
-vv^-ft**fc. y >'^s»^*i^i-5it/cC<afty v:i'<D«Mi4Sr8i:fti--5 

[0 0 2 2] 

JlSft^'f^^-v'T^^-tt. li:3Cjil^m5>»J^m'fb (OFDM) ni.ofi:~-r;V^ 
(multi-carrier) ^p:^SSrffl V^Tffi-P^SIX?) ^ t ;4S-e# . ^ LT^tb 

Lr-?rtvtt. Bt^W^S*?': (TDM) cD^ffl j; "9 
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[0 0 2 3] 

n— K^^:^ h (broadcast system) , MMD S ->;^7^i=s, ■?-<7?-fl!l) iC 
[0 0 2 4] 

ISH (extent) (Cfe^Tj&S^JS, 52^«^U«gfSr >'7"^ra<De5SSS^S3^3iL-Cl^ 
•5 (■t-**3'fe>, *BBaUTV^/*V^ (uncorrelated) Tl^'r'TcDm.-bmtWt^ 

[0 0 2 5] 

[0 0 2 6] 
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[0 0 2 7] 

^mm-r^ zt\c2:<o mm.^ti^ ^ t -^^x^ #^/£^*sr#-r5^co j; 5 ^£ 
c>ei^*fc»tiMi-?)T-'— ^5'^e:^-t-5fc^^)(cfflv^^>tL5v^<o*^cl (L) afe^iji^ 

^ae), coif :/'5^^;^/u{4W/ L (D^lg<iS^* Ul^-f-^ fp'bm^&m^'p'b-^ 
K<if^/-?>K&,S*?)5, ^tb^tt®f-^^^^/H4. i^^«il=«il6»-g|5-t-fe 
S^«tS§r*-r5„ «->fr©if^^^^/H**fc. TIE©.]; 51-. (St;?*5 

[0 0 2 8] 

me slot) 1 };i*5V^Tf±1f:/^^^/H . ^-Y P h 2 irioV^-c^4i^y"^^ 

^A;^ai/M (^!|x.i^, m:^(r)-^:f'f-^^Mcmin^nx\^^^mC'f—^^% 

-rS) (C*3V^Tt4if:7'5^^;^VHRtF2. ^-rA^n^/ h2^C^3V^T^41^7'"f^^ 

^/v4^tJ«6, ^-Y Ay^n h 3(c:j3V^T^*i^:/9^^^/^2^^t^ ^fc-^®m^ 

iibT3i*ft$;n.5r td5-eg:S<, ^-f a (over time) WtSMi'Si^T' 
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[0 0 2 9] 

T^'-^'^itwi-^r tjcifjafife^ix. ^finm^m^mit (tdm) 
<#^f— t';^) cDfcic>{c. ^'-^iijttt. fifty >'<?^-*5v^T. H#raic^fe#-f- 

[0 0 3 0] 

;fe^?^'A;^i3 s/ hcc>f->''-fes' h (subset) izm^X'^^o -^rtb^tbCOi?^ A;^ n 
[0 0 3 1] 

■h^fihjhi)^(n>::^'7—^ mTOm.^^mx^X') ^*IE■f-Sfca^)^cffl^/^5 ^ i 

[0 0 3 2] 
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. KW-^tt. ib^t^ttsr i:d5-C#So aft:^^{*. ^^It^ ^^^^-iy'r^m. 

K (diversity communications mode) SO^M I MOil'tt^— F^^tfo 
[0 0 3 3] 

o ^(lx.«. ^tl^'tico:^-— -5/ K (overhead) St/^jaf^-Y^/V-t*. il:T» 

[0 0 3 4] 

[0 0 3 5] 
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[0 0 3 6] 

^4y<-'-y7'-^mm'^—\^\t. m^Mc/i u^Mas^^x. mim 

c/ Uit^c:^ov^T. v^y^-^aw^- Ktti^^co^^Srs^iTgL. i.<omm 

[0 0 3 7] 

■et. -tfc. it:^$tT.fc7W:3r->tryx^' (flexibility) CDfc*5('. I^y^-Y 
(sub-channel basis) ±Xm^L{^XMM^tl^ tt^X^ MI 

fflStvSr i::a>-e#5„ -e^Jx-fSs M I MOffift^— Kcofiffl{i#Sco^— If (M 
x-^t"— !f) IHRtic, y-^y^—^y'r-imm'e— 

Kco^^ttt 5-o(D#S<D^— !f) ^c^S■t-5•!^:/^^^ 

i«v^^^g^^^^ (path loss) ^w^vx\^^^-^zf=f-^^/i^±xmm^ti^^ 

thx^^o 

[0 0 3 8] 
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m^mm^mmmmx-m^^n^^tii^x-^?). ^5"^^/v^^«8it# (fun ch 

annel state information) (C S I ) *fcf±g|55^6t)5'cC C S 1(4, 3^'(tKKCDfc 

mcmm'^mxh'o ^csn-4. ^ix^^th<D-^-:fy<>}^^<D±it)(Dm^mT 

Sr-g-tfo S I Kinot C/ I Sr-g-tfc S I TISco <£ 5 

m'B-(omme.(D—^K(Dnm,cmm^ti^ t t^^x^ c s i m 

x.{4, i^yv^v K»C/ I ^■a-ti'r i:;a5-e#S<, S I *fct±§|5^K)^i C S I 
J; o T . i^^g fi^ffi wi^cD Bfr t'- ^ ^ /i^ D ie»fi«-f - So 
[0 0 3 9] 

hhA^\:->^mMx^?> m^i-£. Mmii'^oy^it^mi^M'omxibtifc^ti^ 
ht^c^mm-t^tzmcmt^n. "f-m^ntz^mmmnmm^mmx^ rco 

[0 0 4 01 

T't u^mtic s I ^a:^5C(c*3v^-r. ^-csft^gti. c/ 1 ^ms-r 
srt^is-eir, ^L.x±X(DT>'r-rxmm^n^^mii. ^cogftSB (^dx. 
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o 

[0 0 4 1] 

ifT^^'r^^^hi^im^thtc'^^'^-^^^^^^y^h])—^ (channel data stream) 

:^Y^)—J^ (sub-streams) ^ri^tl(Dm^T>''r'ri^~0(Dy^—^'^zf:^ 

hV—MC^P^mt (demultiplexed) ^tt^o ^tl^th(D'f—^'^':f:^hV — 

mtK^tlfciW'&(D^m^^ (^!)x.fi. M-PSK, M-QAM, ^fc}t,^(Dm) 

/vco;^M;— A (stream) ^^AyXrv^So 4 oco^p-i^-:/;^ — i^f^. 
felSS^^^fc^ff->>^#/V(Z)4oco;^ hP— Aft. 4oco}g'ftT>'^'^-cD4oco 

«s^:^ (combiner) ^n^^nmm^ti^o ^n'e^n(D'^^^i^^ §:m^nfc 

^ Y ])-—J^ (modulation symbol vector stream ) ^^^^ ?)fcfy<Diil^<D 

[0 0 4 2] 

K (eigenmodes) Ji-CWScO^— if Jci^jf^ t^6M I MOii#^— K{-*5V^ 
Zf^^^/\y (^!|x.fi. tr— i^;^y"r y ^/^^ (beam steering) ^mmr^fci^lC 

) [ciR§^tt^i:^5^^*^^v^T. mj^ti^^t^^^x^^o ±cs li^m mx. 
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[0 0 4 3] 
[0 0 4 4] 

^^m-r:6Mm:ij^^7^-r, ±cs iKm--3<<i!m:^^i±. mx.it. mi mom 

fi^— KW^C S I (C*':3< jjaa^^iJ^-f-S^c SI MI MO^— K^-^tfo 

Mx.tf^ fBi^Wjfecs ncm^<:^^ii.. MiMoa-ft^— K»g|55)-6fjjfecs i 

■V ^/v-^^i^w^E (^!) ;t «ia*^- /t « c / 1 ) ^mm L-xmmmmi)'^'f- ^ 
^^i^mm-r^^t^'simt-r^tcmc. ^cs i-A^-iitciiu^m^^cs ma 

C S I icS<5<:^a:^^tM#-t-5=3;:^ -?rcO =3 h t'fD^mlf^ 

C S I ir*'5< ^i!iffl;^^r±. ^s/ KcD^*;SS j; i9^i;>/i < , v^< -o;i^cD* 

M{c*D^^-C. J;«9^*«j-Cfei9;t5, Jt— -s^ K^S*L>fcv^. c S I {cS 

':5<^B!a;^it!-4— ot,/<e< . fl^CDVK o;5^cD^^C>T-C% S (c I S<5< ^a 

<:^a*S;i4— otj/^U^ 
[0 0 4 5] 
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(DMi^m^^-to Bl2^c*5^^T, mmn^m-^i}'o. mm-immm-^h?>o 

^;t>/l^cO^T&;^?^^— L"CV^5 ( — :)(DO F DM->>-:^PVvt4. HI 2 <75^±fi{C^ 
[0 0 4 6] 

'teffl"5rteJ'cC1^y^^-^r-*^W4. -fB-^, h^^^- 5/25"?^— i?" (traffic data 

^x<D-^y'=f--r^ ^^^iimm ^n^m^ mix. *5 j: ^ i /w© ^ 2/ r^i ^# 5 

h (frame rate) -CftS6<Jli^^i-So ^L-X^iHimm. P V^' CD^fij© 

[0 0 4 7] 

[0 0 4 8] 
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SxSr irja^-r^So lll2tC^^jL5||Jg0!ltCi!oT. ^4^:^^iyh (time slo 

ts) 2 7!?^9^;l^it51^y^^^-^/V'3f^^^ffl|^ 1 f^ftfetL. J:^::^uy h 2 

[0 0 4 9] 

5 7!r^ 1 6 ;^5«^otj-^i^::/^^;^7^^feffi-r^ ^ t 2 2SlU^^W<50 7 7b^ 
1 6;a5?»Srott^f-:/^'Y^-/V7, t"— 2 ocO^lft^^B^ffiO 5 75^ 1 6 
o 2) f - ^/v:^>Kffl-r 6 3 ^U^^ 4 & tJ^^BtP^^ CO 6 1 6 4r o 5 

[0 0 5 0] 

:^ t t^x^:6. Rxf^-(D^y'^-f^/i-±xmm^ti^ r t t^X^^o 

[0 0 5 1] 
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[0 0 5 2] 

2 ) CD 2 o£Ji_h®iJ-:/5^-=f ^/vjitfT^-iS' ^mm-r?> ^tKi^tymm&ix^^t 

>'7^f-;6^b&tJ«2otJf±®i^:^"f"-Y^/^±T"T'— i?^3llft-r5^i:(cj;o-C. # 

[0 0 5 3] 

I^C*^*fctt^aS-f-57=^-^«. BfMco^-r^^-i^x>f ^#5fc^e)^c#fiT>' 
T■^-;i^ ^3 *D i t^V* tc ii^mf - T'/^ >- F±-CiSm $ tb r i: ;65-T:-ir 5 , -^il x. 
— ^tt. (1) —^(DTl^T-rt^h — rxOf-r/^^-Y^t^/W-C, (2) ^^T>y-r 

f)^h—z>o:>^y'^^^^)v m^it-^y'^^:^-;^!) x\ (3) ^T»NTr>'7" 

-e, (6) ^-CiZ^NTTVx-^-l^i^fe— »co-!J-:/^^;^/W-e> *7t}i (7) — 
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[0 0 5 4] 

o 

[0 0 5 5] 

ij^m-vv y—:^(Dm^<Dmm\^"^r:j^<:><^m^^ m-psk, m- 

[0 0 5 6] 
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[0 0 5 7] 

PSK, M-QAM) (C^IJRg^tt^^ i:;i5-C^^o m:^li. m2\C^\^^X. ^-f 

^^X^i^X^'h'f—^ 2.(Dm.m\±. 16-QAM. cote &ffifflT:^5o 

[0 0 5 8] 

TDMcD«;Sti. :^SU^h^:7^ ^^^coai^ffl'tcj: ^9:^tv^:7^' 

^tLfc^^A;^^.;, h (siot(s)) x'T—^t^mt^h^mmm^fh^z.h^^ 

[0 0 5 9] 

. t^A/^^c^*^^>i^«^^^TV>/c^V^^>'^^— (intervals) "C, mnWim.<r> 
^-ifSr^^::/^-r^^7HcSiJt9 i:;^^-trt^o f*t>tbTV^/cf v^#^J^M^fi 

:7 (turn-off) ) -^^^-^hii^X^ ^C#tS}^*fc. K 
[0 0 6 0] 
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So 

10 0 6 1 ] 

ra<D'emgjiS (gpt, StS&tmtB) (^+^?'<c!t#ttffi^^-^tPo cs I fc. c/ 

[0 0 6 2] 

c s I ^asri^Ti-ffi?^i-faft-t-5o c s I w-^m^m.xm.m^^mm. nm, 

Jl, mm-r^v'—^^^hV—M- (data streams) S^Sft■t-Sfc^^>^CMV^6,^^5 ^ 
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mi] 



y ~ Hx + n 



m2\ 



[#:3] 



m4] 



-30- 



'^1 ' 






^12? 




^2 










M 














P 

















M 







Eq (2) 



^1 =^1 -^11 +^2 • ^12 + + V •^iJV. 

X, =b, •e^, +6, • e^, + ... -^bj,^ •e^j,^ 

[0 0 6 3] 

H*Hfi3^/V5— h (Hermitian) tffcScD-e, H=fr-^^' b^^^T^lItt^— "CfeS 
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y =HEb + ii 



[0 0 6 4] 



m9] 



(cJ;oT-¥;tP>^^2)^^^i:i5^e>3S^:cLTV^2)o i «S««^^mcDC/ Ui. 

mio] 



E 

[0 0 6 5] 

:^^v^<J:V^5*#'t:\ iiWv^;^^^ Acol^t^f^, K^pcoc/ I ^^i-5J4lAz: b/cAW 



Eq.(2) 
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[0 0 6 6] 

^(DX ^t^Z^^^'rM^. mi Blc^v^X^ ifi^^th^o ^^T^^y:?"! 4 1 {Cifev^ 
^yrn-^^ (IFFT) m'f^S:n?>o ;^^:y:7^1 4 3^r:joV^-c. fem^-r-^/V' 

(jDR^M^^tsc^^^fc^^-a^ict^, mm&^i^m^tcnmmmyi-y-^^y^:^ (prefix) 

[0 0 6 7] 

:7^l 4 7[c^DV^T. Sft^tbfdw^}^. ^m^fhf^m^^^-r^-y-C^^^ (ch 
annelize) fcfetcStiS:6?J?^^7?^- y ^^Ife (DFT) S^f^^SttSo :^^^^:/14 

f^AQia^tt^o r(7)^ax^M^c^^v^T. ^-v t^/^^ttti^ffl^^'it^gfi. -7=^— ^^^^ 

[0 0 6 8] 
[0 0 6 9] 
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[0 0 7 0] 
[0 0 7 11 

{0. 1. 2. . . . 2^-1} •^^hm)5^^rifc^y'^^^-/^com 

. . . 2^-4}, B={1, 5, 9,. . . 2^-3}, C={2, 6, 10 
. ... 2^-2} . RXf. D={3. 7. 11....2^-1} IC^M^^ 

6o hAi 5 of^. 3^ffTv^-^Tx 1 15 iJi-e?^ 

-t^al^ftSiX. i^:7'^<Y^/VCDi^:/^^x h C l 5 4 t^. il^ftT^'^'^T X 3 15 

1 5 7_b^^i^{t^tt5o ^Tc7:)^^:/^^;t-/w?i, mimTi^T'r(Dm^'^m(7:>mm 

* i^H^y^^;^/v_b-ei^fti-5, jSl^pco/NVn-/ bi/^z/j^Wt^, f-z/^-Y-^/vco 

^'r^KX^X^ mon^^y'^-r ^-/^m(D^A^rsmn. — ^ ( 

channel parameters) cOH^CCfe^o V ^i8M^^^:t5:^*i-6* 

:/^^^7i/(7:)*il<7)SlS§rtfc7^^i/^i^:/ir^:/ h^#J«9 ^^Tb^^5■ti^-€^^^7>T>' 
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[0 0 7 2] 

■oe;t±(D^ftr>'v"-^-Sr^i-S^^::dS-C$5„ jc^= { x ^ , i =1. . . . K 
[0 0 7 3] 

f=--r^/v^£;iS:tf?iJO|a {Hi. i=l. 2, ••■2"} ici: <0 misH^ ^ ti)>X'^ 

nMHi(Dm^^m\-i. { h j = i n^, k = i 

ftS«--coei5^^^/H*. rr<3a«LTgfl«$tl.5o *itfe^*s-fei^i5'-(c#o 
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^^fcfc/^v^ffitt. mi&m<Dmx^i^ '^xbti^^t:di-^mxh^o 

[0 0 7 4] 

[0 0 7 5] 

3iiftKe--ji(ms r t i>x'^?,m(Dcs i mm-i. 9 'o rn^x 

[0 0 7 6] 
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[0 0 7 7] 

1 MH z COv/;^^Ay^>' Ki|jM^#X.fc4 X 4M I MO-> 
2 5 6c?:>OFDMi^::/f^^^vV;^M£*^tb5^i:{c/^oTV^2)i:^:^'rSo ^ 

kH z CDtMr feasor. 1 2CD^^:/^-r^/VC0Fp^Pif^4 8 kHzCOiHrfoSo O 

. 1 6t^7fe«fflra$tt^o 2o(7)ig?^etl^£OFDMi/>^;^VH^^Mi=^ 

i:bT^^*9tb. ^bTrne>2o(7:)i/>^^VvJi(7>E3g^'^fl:;aM^ffl$n>5^ -^rtb 

[0 0 7 8] 
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blanking scheme) _h^\ v^^y^A — G^'ti^^M^ (system-wide constraints) ^ 
[0 0 7 9] 

5ll{t*:}x^r t^s-et-5o ^(Di-^t>^\c^ ^^^(D^^:^ Yu^J::^^iy—>^iy:>^ ( 

Shift Register sequence) (m — iX^-ir :x;^) CM^-^^/l^^fix. 5 (sou 

^v;^jiSj^+/- 1 -^^fe^o ^tL^x.^::. ift2V:7h (zero shift) (^^MMJ^R 

[0 0 8 0] 
[0 0 8 1] 
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[0 0 8 2] 

. ffiai-S^^-Y^y (binary) m- v^->r ^;;^co#Ct^|5ge.tL5o S^^'^^^^^JS 
[0 0 8 31 
[0 0 8 4] 

[0 0 8 5] 
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{r:*^-efc5„ JJiffltcK^^ttfc— o(0;^^(4, ^x/v? — hfj^^ijH *H^^^ffli- 
[0 0 8 6] 

[0 0 8 7] 

^/V^Vz-^/V^ (channel impulse) C0^£;^-t?&5o -^/l--f^-'^°;^c0^^rfeS^;SS 2 
[0 0 8 8] 
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iJ'— -A (short term) CD5p^lC=9§-3T^— !f ^SS^-TS r t -t?fo5„ '^■Y^A-Ht 

'fefflf^f+ili (scheduling) {C-^tfi i:;^S-e$5, v^o < •? ^ft LTV ^^-ISiS^^ 

l6-t?fc-5o i/;^-^ Aa.—- tPcD#:, RXf. ii^r^Zfti 5 7t ^ ^ 

[0 0 8 91 

[0 0 9 0] 

^^^/i':7^— i?>'^-;as^»{c$2:i t9#5«^-efcoT^>. a^<©3i®-e«^ 
-mm-^^-^r-f^^ (profile) ft. #^tci^o< f^^-fb-f-^o ^txv^x.(c, y >- 
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[0 0 9 1] 

ma f^. El 1 Acov^;^y^A i i ocDv'—^zfu^-y^ 112 t^m^ 1 1 4 o 

^y'U^^ (DENfUX) 3 1 OKm^^fl?>o T^-^/V^y 1 0\^^ Atl^ 

thtc'f—^:^hV—J^^^<(7:> (K) ^-v-t^yv^^— h y — ASi;0^fe Sj^jr, 

[0 0 9 21 

. ^(D2:^fm^-itn. mx.\i^l^^-V-\f>^ (interleaving) . InlJfe^^cO 

(convolutional) W^"!}^. "^ — ^ (Turbo) If^^t. (Trellis) W^it. 

-^^^^y^^-B^^t mx^li. ])-}^^-yti^ly (Reed-Solomon ) W-^it) . MMm 
TCStt (cyclic redundancy) ^o^^^^CO (CRC) ^^^t. RX^^<Dm^^n:L t 
;^S-C#So ^—^n^^m^. *IS#rFttJR»-^0 9/2 05511. 199 8^ 
12^4 BlCtiim^^^-^ h^l^ rHJf^ri >':^Vl^:3i>'V^/k (Congruential) -i^ 
:^;^^^SfflLTV^5^— K^^/:^^— y — (Interleaver) J &t^\ £1. 
Tl^ I S - 2 0 0 Offi^ip^ bT#^tL6:S:*^'Y h/V Tc dma 2 O O O IT 
U-R RTT*f^5lft (Candidate Submission) J «9 . 

[0 0 9 3] 

7=^^-^;^ h y-i^_hT\ ^^T^^^5r i:;55T*#5o b:d^b/^^5^^-^^bf^*fc. 
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Sfi'^^xSr i^S-e^S, ^^3 — ^3 I 2 a7!»M3 1 2 k ^^fc,cD a— K-ft^tl 

3 2 0(-#fe|&$ti.5o 
[0 0 9 4] 

AST — 3iy«-hcof-:/^-Y^/v(cfiji9^-c5„ -^Jx-tf. ^^3iM(-*frSi-'55"-Y* 
yv^— MJ— AcDfcfetc, -r— i^T'ia-fer^i^a 2 0{4 — zxDTlyT-r (iiSft 

— :^|^A_hcDT>'x-^^Oti^$^^:^■^^:/^-^r^/^ (sub-channel (s) ) jHftO^ 
[0 0 9 5] 

■?rtl.^ft<^=?^-Y^>/^7''^i?';^ h y — i>,;ei5^CO-^tL-?:tiCOi5'^ A;:^I3 J/ h (time 
slot(s)) . (sub-channel (s) ) , JSLlTTl^'r-y (antenna (s)) \C 
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[0 0 9 6] 

'^(Dmm:^^ (Mx.tt\ M-P SK^fc^lM-QAM) ^^ffl bT V ^^^iiv^^^ 

:^^Mc^m^ti^o mx^ix 1 6-QAM^r:ov^-cJ^. m^^mmi^. ( 

[0 0 9 7] 

L^Mv^^-Jj^Vl-t^. i^f7:)i^3a'7— yn^^Jfe (IFFT) SrfftfflbTl^^OFDM 
[0 0 9 8] 

oFDM^faf^, h/^ ^'f-'^mi^(Drc^co^/^^^^ V (wuit 

icarrier) ^fS : ^^f^^^^SiMir John A. C. Bingham 

[0 0 9 9] 
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mih?>o m.Mi^^yr^^i^^i' h/wViTisv^ti. ^t\.^'nmm^i i 4 a»M 

1 1 4 t 

[0 10 0] 

msiciov^T. ^ti^fi(r)mm^i 1 4:i-i, if ft 3 20, mMffj-:^^-^-^ 

y ^ ;^^^:^3 2 2 , ISiXf. r 3/^=1 ^J' 3 2 4 ^^ts. I F F T 3 2 0 

mWi-W$Mm^^^-f^o I F F T 3 2 0 tt. (^J 
x.f5. 8. 16s 3 2. -^®f[ti) I FFT^II^f-r?)J;5(C^W-$n5^i: 
^5t?t5„ H^^^40FDM(Cv'>-JJ^y^^^^$^^5^^^^'tb<o^ 

^n^mm^^\cM\^r\im^^Bi-r?>o i efts 2 o. rxj^. mm^^^i-y 
[0101] 

(DT^y^-ri 1 6;5-b3ll«$;}x5.RF^Pffi-§-^^^i-5fcJibiiMS§n6 (^J 
[0 10 2] 
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^a^n-/^ (ip*>. mm^i 14) 

[0 10 3] 

Xf. ^K<7?3?fe7E^{*(^«oT. ^^ffi-BTtg/iy y— ;^cO:RS<73^ffi^Brtgt-t-S 
[0 10 4] 

H4tt, — oco5^-r^/V7-'— i?:^ h y— Aco^2ia^ofca^>^C'Kffl$t^5ii:^5-e 
ir 5/ -!^ 4 0 0 (4. Haw — D<7?^-Y-t>/W7^"— y^nir 5/1^ 3 3 2 5r*5fet"5fc:eit) 
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[0 10 5] 

[0 10 6] 
[0 10 7] 

Tbti5^M^»J:7Vir 5/1^4 3 0 ati. f'::/^^^/^ 1 (DT ^'t'^ 1 7!r^N ^ 

^Te?tLS^PB^C0^SiJ:/air:yi^4 3 0 k f^. T ^-^-M 7!/^N^cOi^y^^5^-r^ 
7Vk(D7t*(DN-r*'C(Di/>'4^V^^^ft^^t -So ■?:*X-€ttC0^-^;gg4 4 0^^. L 
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[0 10 8] 

r t:ds-t?#2.o cs matt, 'Kfflnjfg/ics i'it=^i'. &t>\ jiiR^tLfcf^-Y 
ri:;«»s-e#So cs mat*, ^mmmmm^. m.m^mmimm^'^m-r^-h 

[0 10 9] 

i?^;^ ^y-i^®fci^>^cftM^lt]iCl^^>Mi:$tl5i:v^5^:5^t-ett/^v^„ f!i;t(s. 
[Olio] 
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[0 111] 

^;^iyw2{ciilfB*tt. #^JlBSl^^^2f4•^^:;^^^^7^3&tJ?4^c#J^) ^T^>tt 

(BPt.. 4o(DRF^P«-g-) t44o(Dr>-X-;f-<D/cat)iC^^^tl-S tlKS^tt 
[0 112] 

He}*, |ii2®<?'-YAxip-;/ h 2<D/tfecDJlft'ft-^^^i5gi-•5fc^itlM^^^:tL■ 
yV^-T'L-i^f- (DEUX) 5 1 OtCffi#t$ix5„ — ^ ^ hy — 

Att, -^tcd;^ h y-i^cofc*^C3li)^$ns^-K^t:;^^^'l^ffiury^-i5'^^- 
K^t:i-5^t^^n<^5:t>•a— i$^5 1 2i^mm^ri?>o 

[0 113] 

-^rco;^ h y— A(Dfcie)C'^fiv>'j}^Vw^^^-r2). 
— i?-7°D-fe5/f-5 3 2Km^^tl?>. #-4rCD5^^^/V^— i?-7°n-fes/f-5 3 2 c 

:;5S5 3 2 a ii^h(D^m->>'^^M-t. i<7)^4o<Di^^^5 4 0 a75S5 4 0 d 
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v'>'4^^k-<:i' h/u;^ h y — ^ V t L-T. mm-t^^m^ i i 4 tcM^^-r^, 0 e 
■9-:/^^^/n '^^-r^^v^— h y— -^s gfi, 4 0(;5TV7'-^ 

[0 1141 

StK, ^^^^^-^I't'—^p^ h y— AS i7!;SS 3CO/c^t){c^ffi$^^, ^-^ ^<~iyy^ 

o-fesz-y-S 3 2 d^C»#t$i^;5„ r <D*a-^Mi^:^#/H*. f^'-^'^/VCO^^OS 
[0 115] 

Srfe^-CS5, -^i|^:L-C. H^^-Fl}4. 6 4 QAM (6lf2/b) i)mmc 

tSrWigiCi-^.C/I ^*U. H*-^— K2tt. 16QAM (4 
5' h) ^Blt^teiL. K3tt, QPSK (2ifyh) Sr^fgi'b. SlK@ 

**-F4i4, BPSK (ii^-2/h) ds«ffl$tbsc&-5itg(c-rs. t^s-rs 
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[0 116] 

— AXs^l 2(Di^::/^^;t>^i-^^— hy— i^. X^^ i^T^^X^^ e > 
VV—MZ.4¥^mt^^f^/^^:f^^^ (DEMUX) 5 3 Oi^^^t^tLSo 

:y1^5 3 6 \C^^^ti^^. ^^f^^^^^/Vf—^^n^^y^b 3 6 a Ti^ 5 
3 6 1 j0^bcDi^:/5^^-:^7i-v^>':^Vv-;^ h y — Aj^, -ett^^tt, -?r(?:)^. y'-^jv^ 

:/W^i^5 3 8 a 75^ 5 3 8 1 kZ.W^'^fl^o ^n^tKD'f^/U^f-y'U^^ 5 3 

o<?Dv'>'#/Vif:7';^ b y — i^fl. ^O^. 4o(^^^;gg5 4 0 a7!;^5 4 0 die 
[0 117] 

[0 118] 
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[0 119] 

j^(D 1 -efeSo 

[0 12 0] 

1 0 a 75^ 6 1 0 r ^^^^(DV ni^ V::r. 

ftT^^y^^e 1 0 r ttl^«(c#Sil^w^^^fcft^^S#^^#5o •?:tt'?^tLc7:):7i:i 

>'h:n>^K>^nir^;/if 6 1 2 tt. S«^^xfc«-8-^ia« L JS^StJ^ii 

♦S) . m^^^fz.\n^^^f^nWim.^fzA%^—:^ (do 

wnconverts) ^^Llj^^^^-^ >v<— b ^tl7cft-^^tl;$:ft^ ^ 

(Ct><to, ^tL^^tLCOFFT:7'Pi?-/f-6 1 4^^^tt$;n6 r:nt — i^>^hj 

ffittt^^o FFTZ^Vir^/f-e 1 4 a 75^6 1 4 r cD^ff v^^/JtV^-^:^ V )V 
^*tl/COF FT:/nir 5/1^6 1 Af}^h(D^m^y>-^^/^^^ h/vco::^ b U — (L 
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10 12 1] 
[0 12 2] 

K'^iitSe'ft: (orthogonalizes) i-^M I MOT^oir 5'-y-l'Stt$tT/5„ 
MIMO^n-feyf-fj:. ±CD:*-S5t (2) fci 9 fS«$ti5^aSrlltT U 

h y — A§r:^^i-6„ -MxLfi. MIMOT'pt-feyf-fi. Mft^^CD (postconditio 

ned) ^fiiy>'#7L'^:fc^-t-5fcJ5(^«;ittfcH^-<:i' hyW^rffll/ ^TSft $ tLTt 

Afi. ^<D'^. (MIMO) ^^^7^7°^•fe2/•!^6 3 0(Cffi#t$n> ^-oXUM 

(D::^ h y — A^fctti^-:/;^ h y— ^[*, ^a$nTV^.5-»^:^^^^/v©fc*{'Tl 
ftS«T'ffiffl$nS^P:^^ir+i1*W-efo5ffiiiSr^ (^lx.(l\ M-PSK. M 
-QAM*fcttmcOt>CD) ^*Jfet-S> ^in'etKDm.m^ (DEMOD) iCffiW 
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[0 12 3] 
[0 12 4] 

[0 12 5] 

. V^' — (inter-symbol) (I S I) ^Si^i"5„ ^60 I S I 

}1, g'ft$ttfc:->'>':4^Vv^mfe, ^iE|ft/<c;^tti<^^tgtt^lt:^-rSo 
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[0 12 6] 

OFDM^Wi:*{C. j^ftf^-Y^/V (*f^:^li^J^^LTV^;5-'•<:^Kl|S) 

>'i5'(Z)=i h — l/V:^ (coherence) /^^^ KtS i "9 ^^ic^'feV^/^^- K(iSL-:d^WS 

mWhvm.\^-r:t>-fi)-^-r:f&\^m.^^ ::*cg|54)-tDa^cD^ii;^^ («^Jx.tf. QPSK 
) (4 1 s I (c,^^s-e*)^o 

[0 12 7] 

S (wrapped around) „ y iJ' ;^»0 F DMi/:/5}?/VCDtt:flSri%i$ 

[0 12 8] 

j5'i3S>ft^^-Y^/^a®S£t5:cofci4)te:+5>-e&5c 2 o (^-^ ^ xif^xDmni^^y 
5j</i^WW}4> =S-^»f-:/^^>' Kc??fcfe<D 5kHz <©/^>' Fti(C*fJJ;-t--5o 
Jfe^/;^7'A>'^>'KipS;aSi. 2 2 8 8MH z -efe^^a-. *3i^ 5 k H z CD 2 5 0 

^S2<D^^-efe5^i:{i, MfiJ-e*>5c ^<z?J;5{c, iiSft:x>'JKywSaWS±2 0 5 
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#J$ns»^, ^^^^^^cD1^:/^^^/Hi. 4. 8 8 kH z cD^^i^ KtsSrW-T?. 

o 

[0 12 9] 
[0 13 0] 

[0131] 

P SK^fcf^M-QAMCOj; p^'c^VK o;e)^cor7Vy^r^^;^ h (alphabet) ^^hM 

u^iv^mm^^>'^^^tmm\^x\^^^o ^^mmmK:^\^^x. mt>^<<D^mm 

mf^^^^^<D^y'^'Y^-^^xx^x\^-'^i:o t-. ^>^(D'L^y'^^^^/l^(D^m->> 
^^t^i^T^t^. i^::/f^^;tvl-2fi. BPSKSri^MbT^^^tt^^t^^-Ci^ 
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[0 13 2] 

>9 lii -C t n. 5 r i: -t? ^ ^ $ rt— if -C:5> tt ^. 5 i i: 

[0 13 3] 

h (FER) nmmmK^^/'^x, M^b(DmmMtixm 

[0 13 4] 

#^*/Mt:L. ^>:^7'M.mm^mi±ic-r^±mcmm^n^^t-d>x^:6. nti 

[0135] 
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Si^bTV^-51^::/^■Y-*^l^ (sub-channel (s)) Kmim^tl^~^m^7b^^^o 
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